, Whitesides and others (1983) , and Kernodle and Whitesides (1977) . Maps and hydrographs are presented in this report to update the record for 1987-88 and to interpret recent trends in water levels in the Louisville area. Special attention is given to the downtown area where ground-water withdrawals resumed in 1985. This area is of special interest to cooperators and water managers because of the interest in ground water for heating and cooling and the expected competition for ground water as withdrawals increase.
HISTORICAL WATER-LEVEL DATA COLLECTION IN THE ALLUVIAL AQUIFER
Water-level data collection for the alluvial aquifer at Louisville started in 1943 because of a critical ground-water shortage that threatened to curtail production by the industries that were manufacturing war materials (Rorabaugh, 1947, p. 102 (Rorabaugh and Bell, 1955, p. 126) or about 50 percent of the peak withdrawal in 1943. This decline in ground-water withdrawals eased the ground-water shortage and the need for extensive water-level data. The number of observation wells declined and stayed between 40 and 50 for the period 1951-75. Additional observation wells were added to the network in the late 1970's as rising water levels, particularly in the downtown Louisville area, became a potential threat to man-made structures. The principal causes of the rising water levels were decreased withdrawals of ground water and above normal precipitation. The number of observation wells again reached 100 in 1981 and for the period of 1981-88 has remained between 100 and 123. The current network ( fig. 1 and table 1 ) is maintained for long-term trend analysis and to assist water-management decisions in anticipation of increased ground-water use for the heating and cooling of buildings. The use of ground water for heating and cooling, which is the primary use of ground water in downtown Louisville, resumed in 1985. Six new observation wells were drilled in the downtown area and added to the network in 1986 specifically to monitor water levels and ground-water temperature more closely. The wells are shown as 117 to 122 in figures with well numbers.
The hydrograph for well 80 (. fig. 2 ) near York and Third Streets gives a historical perspective of water-level changes in Louisville. Water levels rose slowly during the period 1962-70 as the water table was slowly recovering from the very low levels that had existed since the 1940's. Levels rose rapidly in the 1970's when pumpage was decreasing and rainfall was above normal. Water levels stabilized during the period 1980-86, but resumption of pumpage in 1985 and below normal precipitation during the period 1985-88 caused declines of a few feet in 1985-88.
RECENT WATER-LEVEL DATA FOR THE ALLUVIAL AQUIFER West and Southwest Louisville
The altitude of the water table in the alluvial aquifer in west and southwest Louisville was relatively stable during the period 1980-86, but it declined during 1987-88. The decline was generally 1 to 3 feet in wells along the river, and 3 to 6 feet toward the eastern edge ( fig. 1 ) of the alluvial aquifer. This overall decline can be attributed to below normal precipitation for 4 consecutive years during 1985-88 (table 2). The combined deficit for the 4 years was about 28 inches. Below normal precipitation in 1985-86 had little effect on water levels, but a very dry year in 1987 initiated water declines and a moderately dry year in 1988 continued the declines (figs. 3 and 4).
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There the contours curved landward in the vicinity of the area of withdrawals.
Downtown Louisville
Water levels declined 3 to 5 feet in downtown Louisville because of pumpage and below normal precipitation in 1985-88. Pumpage effects are reflected in water levels of wells 80 and 122 ( fig. 6) , and represent withdrawals of ground water for heating and cooling which resumed in January 1985. Withdrawal wells for heating and cooling are along Main and Market Streets between Third and Sixth Streets, and on the south side of Broadway between Third and Fourth Streets.
Hydrographs for wells 91 and 119 in figure 7 show the combined effects of below normal precipitation in 1985-88 and the gradually increasing pumpage as shown in figure 8 . Probably the initial decline in early 1985 for well 91 was caused mostly by pumpage near Main and Fifth Streets. This pumpage started in January 1985, but pumpage records are unavailable for the months of January through October 1985. The decline during the summer of 1988 was caused by very dry conditions and the relatively large ground-water withdrawals in the area ( fig. 8) . The water level for well 91 seems to have stabilized at about 420 feet above sea level which is the normal pool stage of the Ohio River. The water level for well 119 seems to have stabilized at about 418 feet or a couple feet lower than the normal pool stage of the river.
Even though pumpage has been increasing in downtown Louisville since 1985, the overall decline in the water table has not been much greater than that in areas of no pumpage. Most of the pumpage in downtown Louisville is concentrated along Main and Market Streets relatively close to the Ohio River. The lack of large or increasing drawdowns near these pumped wells indicates that water is probably being induced from the river as pumping levels fall below the normal pool stage of the river. Water levels in this area will probably remain near their present level until pumpage rates exceed the rate at which water can be induced from the river into the aquifer.
SUMMARY
Ground-water levels stabilized in the Louisville, Kentucky area during the period 1980-86 after rising rapidly in the 1970's. Below normal precipitation for the period 1985-88 resulted in a deficit of about 28 inches for the period. Water levels in the Louisville area showed little response to the dry years in 1985-86, but they declined in 1987-88. The magnitude of the decline at the end of 1988 was 1 to 3 feet in wells near the river and 3 to 6 feet in wells away from the influence of the river. Superimposed on this overall decline in water levels are declines due to pumpage in an industrial area of west Louisville and in two areas of downtown Louisville where ground water is being used for the heating and cooling of buildings. The declines due to pumpage in downtown Louisville seem to have stabilized at or slightly below the normal pool stage of the river which indicates that water is probably being induced from the river into the aquifer. 
